. OBJECTIVE: To confirm our previous findings, a Monte Carlo simulation was undertaken to assess the relative performance of DeLong's and Vuong's tests in samples of varying sizes. METHODS: One thousand observations were randomly generated for a Bernoulli dependent variable and 11 normally distributed independent variables. Bootstrapped estimates for AUC and logistic regression model log-likelihood (LL) were derived using 500 replications of sample size 10, 25, 50, 100, 175, 250, and 500. At each sample size, predictors were compared on the basis of AUC using DeLong's test and model LL using Vuong's test. The random number seed was set so that identical samples were compared with each test. RESULTS: In general, the two tests yielded similar statistical conclusions. The observed power of Vuong's test was slightly less than that of DeLong's test. There were only two cases in which the tests yielded different results, and these occurred in small samples. CONCLUSIONS: Though slightly less powerful than DeLong's test, Vuong's test may be applied in cases where the dependent variable has more than two levels. It is also easier and takes much less time to perform than DeLong's test. Given these advantages, Vuong's test may be preferred to ROC-based tests in larger samples.
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RELATIONSHIP BETWEEN NONPARAMETRIC RECEIVER OPERATING CHARACTERISTIC ANALYSIS AND A LIKELIHOOD-RATIO TEST FOR MODEL SELECTION: II. A MONTE CARLO SIMULATION USING DISCRETE DATA
Shaw JW, Shahriar J, Horrace W The University of Arizona, Tucson, AZ, USA BACKGROUND: In a simulation using continuous data, we compared the performance of DeLong's test for nonparametric receiver operating characteristic (ROC) curves (Biometrics 1988; 44: 837-845) with that of Vuong's test for model selection (Econometrica 1989; 57: 307-333) . Both tests were found to yield similar results regardless of sample size. Diagnostic tests are often measured on an ordinal rating scale, and nonparametric methods tend to underestimate the area under the ROC curve (AUC) when used with discrete data. Thus, it was conceivable that level of measurement might influence the performance of DeLong's test. OBJECTIVE: A second Monte Carlo simulation was performed to determine whether DeLong's and Vuong's tests behave differently when used with discrete data. METHODS: One thousand observations were randomly generated for a Bernoulli dependent variable and 11 binomial independent variables. The independents were generated such that realizations were integers ranging from 1-10. Bootstrapped estimates for AUC and logistic regression model log-likelihood (LL) were derived using 1000 replications of sample size 10, 25, 50, 100, 175, 250, and 500. At each sample size, predictors were compared on the basis of AUC using DeLong's test and model LL using Vuong's test. The random number seed was set so that identical samples were compared with each test. RESULTS: In general, the two tests yielded similar statistical conclusions. Asymptotically, the observed power of Vuong's test was greater than that of DeLong's test. In smaller samples, however, Vuong's test was slightly less powerful. The results of the two tests diverged in only three cases in small samples. CONCLU-SIONS: The results of this analysis correspond to those of our simulation using continuous data. Though slightly less powerful than DeLong's test, Vuong's test is more flexible and is less time consuming. Given the results of both simulations, Vuong's test appears to present a useful alternative to ROC analysis for comparing the accuracy of diagnostic tests.
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BAYESIAN DECISION ANALYSIS IN OUTCOME STUDIES WITH SMALL NUMBERS OF EVENTS: A SIMULATION BASED PREDICTION APPROACH
Wang J, Davey P, MacDonald T University of Dundee, Dundee, Scotland BACKGROUND: Decisions are often based on relative risk and their asymptotic properties, which is not reliable when the number of events is small. Moreover, clinical decision-making primarily depends on individual risk of adverse outcome rather than relative risk. Bayesian decision analysis predicts individual outcome, is valid for small samples and can include decision-maker's prior knowledge into the analysis. METHOD: We analysed data about gastrointestinal adverse events of medium and high doses of ibuprofen in a population of 46,249 patients. We used a Bayesian method based on expected utility with a utility function EFF Ϫ q L(No. Events). Where EFF is the efficiency, L is a quadratic function representing the risk of Adverse Outcome and q represents relative importance of the risk. Bayesian value of information (VOI) of additional observations of a particular subgroup was calculated. Markov Chain Monte Carlo procedure and software BUGS were used to fit a Poisson regression model to adjust for confounders. RESULT: There were 1 and 5 G.I. events in high and medium dose groups (relative risks, RR 5.26 and 2.36 respectively). The Bayesian mean log-RR between high and medium was 0.41 (95%CI Ϫ2.72, 2.58). Assuming that the higher dose had 20% higher efficiency, we found that medium dose is preferable when q is larger than 15. VOI of additional observations was calculated for a range of q and showed that additional observations of the higher dose would be most valuable. For example, when q ϭ 50 the VOI of an additional subgroup of 1000 person-years exposure was 15% for high doses but only 3% for medium doses. CONCLUSION: In comparison with the classical approach for drug safety or other outcome studies, Bayesian methods provides much more information to assist decision-making, especially when the number of events is small.
